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(54) MAP INFORMATION DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To display a map at a high speed at all times by 
providing a data conversion means for thinning vector map data 
and extracting only the required information. 
CONSTITUTION: The data conversion, means 20 for performing 
the thinning of the data kind unit or the point unit of map vectors 
from the vector map data corresponding to a fixed rule specified 
by a thinning rule specifying means, reducing the data amount itself 
of the vector map data to an appropriate amount, further 
performing conversion to an appropriate format and performing 
output is provided. Further, a picture processing means 4 for 
storing the vector map data which are the output of the means 20 
in a second storage means 8 capable of a high speed access and 
letting an optional part in the map displayed at a display means 6 in 
an optional scale is provided. Thus, the appropriate information 
amount of the vector map data can be reduced within a range 
allowable in the accuracy of the map corresponding to the memory 
capacity or processing speed of a map information display device, 
access to a low-speed storage device while displaying the map is 
reduced and the map can be displayed at a high speed at all times. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An infanticide Ruhr assignment means and a data-conversion means to perform infanticide of a 
vector unit or a data classification unit from vector map data according to the infanticide Ruhr by this 
infanticide Ruhr assignment means, A storage means in which rapid access is possible to memorize the 
vector map data which became small [ the capacity after thinning out of this data-conversion means 1 The 
map information display characterized by having an image-processing means to display the part of the 
arbitration in the map in the above-mentioned vector map data on a display means by the scale of 
arbitration. 

[Claim 2] The map information display given in the 1st term of a claim characterized by establishing the 
coupling means which combines and inputs other data or other additional information other than other 
vector map data or map data etc. to the vector map data inputted into a data-conversion means. 
[Claim 3] The map information display given in the 1st temn of a claim characterized by establishing the 
verification means which displays the contents of data of vector map data, and the contents of data of the 
vector map data after conversion on coincidence with a display means, and can measure the precision of 
vector map data with an image-processing means visually. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the map information display which displays map information 

using vector map data. 

[0002] 

[Description of the Prior Art] Drawing 19 is the block diagram of the conventional map information display 
sh own in JP,3— 168686,A, 1 is vector map data memorized in various formats, and a format conversion 
means by which 2 changes this vector map data 1 into a common format and 3 are bulk-store means, such 
as a hard disk and an optical disk, and constitute a 1 st storage means to memorize the vector map data of 
a common format. An image-processing means for 4 to read the data from various image processings and 
1 st storage means 3, to change vector map data into bit map data while memorizing some vector map data 
to the 2nd storage means 8 which consisted of memory devices and in which rapid access is possible, and 
to memorize to a frame memory 5, Display means, such as CRT as which 6 displays the contents of the 
frame memory, and 7 are location input means, such as a transparence touch screen, a tablet, and a 
mouse, and can display on the display means 6 the part which a user desires. 

[0003] Next, actuation is explained. A part required for a display is changed into bit map data by the image- 
processing means 4 at a frame memory 5, the mass vector map data stored in the 1 st storage means 3 are 
memorized, and the vector map data corresponding to it are memorized by the 2nd storage means 8. When 
a part for a display is changed by the location input means 7, it displays by reading the vector map data 
which correspond from the 2nd storage means 8. In order to change the information memorized by the 
frame memory 5, new map information is read from the 1st storage means 3, and above-mentioned 
actuation is repeated. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional map information display was constituted 
as mentioned above, when the memory space of the 2nd storage means 8 was small, or when there was 
very much vector map data itself, the situations where vector map data had to be directly read from the 
1 st storage means 3 occurred frequently, and the trouble that processing speed became slow extremely 
was in the midst which shows the map. 

[0005] This invention can be made in order to solve the above technical problems, it can set vector map 
data by the amount of memory or processing speed of a map information display, and can reduce them to 
suitable amount of information in the range which can admit the precision of a map, access to a slow 
memory map on display is lessened, and it aims at obtaining the map information display which can perform 
an always high-speed map display. 
[0006] 

[Means for Solving the Problem] The map information display concerning invention of claim 1 of this 
invention The fixed Ruhr specified by 2f of infanticide Ruhr assignment means is followed. A data- 
conversion means 20 to perform infanticide of the point measure of a map vector, or a data classification 
unit from vector map data, to reduce the amount of data of vector map data itself in a suitable amount, and 
to change and output to a still more suitable format, The vector map data which are the output of this 
data-conversion means 20 are memorized for the 2nd storage means 8 in which rapid access is possible, 
and an image-processing means 4 to display the part of the arbitration in a map on the display means 6 by 
the scale of arbitration is established. 

[0007] In invention of claim 2, the coupling means which combines other vector map data, other data other 
than a map, and additional information with vector map data was established. 
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[0008] In invention of claim 3, a verification means to verify the precision of vector map data visually was 

established. 

[0009] 

[Function] The map information display in claim 1 of this invention operates the data itself on a curtailed 
schedule for vector map data per a point measure or data classification with the data-conversion means 
20, and it processes it with an image-processing means, they decreasing in number and memorizing the 
number of data for the 2nd storage means 8. 

[0010] In claim 2, after other data or other additional information other than other vector map data or map 

data are combined with the vector map data inputted into a data-conversion means, it is culled out. 

[001 1] In claim 3, the contents of data of vector map data and the contents of data of the vector map data 

after conversion are displayed on coincidence by the display means. 

[0012] 

[Example] 

The example 1 of this invention is explained based on drawing below example 1 . In addition, the same sign 
is used for the same thing as drawing 19 . In drawing 1 , it is a data-conversion means by which 61 is 
realized by vector map data and 20 is realized by software, and like drawing 2 , it thins out after the 
conventional format conversion means 2, and means 2e is added, it is constituted, and the infanticide 
based on assignment of 2f of infanticide Ruhr assignment means is performed after format conversion 
(data conversion). 3 is a 1 st storage means to memorize the vector map data after data conversion, for 
example, consists of hard disks. An image-processing means display a map on the display means 6, and 7 
are the location input means which can input the range of the map which a user wants to display, or the 
location of a map, the 2nd storage means 4 which consists of memory in which rapid access of 8 is 
possible reading the vector map data D in the 1st storage means 3 after conversion, and making the 2nd 
storage means 8 memorize it. The 2nd storage means 8 consists of RAM etc., ****** the data of the 1 st 
storage means 3 one time, and makes rapid access possible. That is, although the memory capacity of the 
1 st storage means 3 was large, since rapid access was not completed, it ******(ed) the data of the 1 st 
storage means 3 one time for the 2nd storage means 8, and made rapid access possible. 2j is a storage 
means to memorize the infanticide Ruhr. The example of the above-mentioned infanticide means 2e is as 
follows. 

[0013] For example, when there are vector map data which have three or more points on a straight line, it 
will leave only the starting point and a terminal point and other points will be thinned out Moreover, also by 
the vector at which it has turned somewhat like 4 of drawing, if it is in the tolerance specified as the 
infanticide Ruhr, a middle point will be thinned out Furthermore, if a road 5.5m or less etc. is thinned out, 
and it thins out as an object and is set as the Ruhr as shown in drawing 5 , in map data as shown in 
drawing 6 , the map data of drawing 7 will be obtained by thinning out all the vectors showing a road 5.5m 
or less. Actuation is simultaneous with format conversion, reads the infanticide Ruhr from the vector map 
data 61 and storage means 2j, and writes the data which checked one coordinate [ one ] of a vector and 
did not thin it out in a hard disk in a new format (as vector map data D after conversion). 
[0014] The example of 2f of infanticide Ruhr assignment means is as follows. Beforehand, the infanticide 
Ruhr is a text file format (file which can be read even if human being sees), is created using an editor etc. 
and memorized to storage means 2j. If it thins out together and the file of the Ruhr is specified when 
starting the format conversion means 2, infanticide will be performed according to it Whether a tolerance 
and the attributes (distance on a map (m) etc.) (a highway, a national highway, road 5.5m or less) of a 
vector being thinned out as shown in drawing 5 , that assignment which is not thinned out can be defined 
as the infanticide Ruhr. 

[0015] Next, actuation is explained using drawing 3 . Data conversion is carried out to the vector map data 
D, formatting the vector map data 61 in a predetermined format of the data-conversion means 20 first The 
amount of data is operated on a curtailed schedule on the occasion of this data conversion. When thinning 
out, beforehand, the Ruhr of infanticide is thinned out for the data-conversion means 20, and it is specified 
as it by 2f of the Ruhr assignment means. 

[0016] The tolerance of vector map data is set to the Ruhr of the infanticide in storage means 2j. For 
example, as shown in drawing 4 , when in the case of the vector map data of the road of three points 
expressed with a point 83 from a point 81 thinning out a point 82 and making it the vector map data of a 
total of two points, the distance from the straight line to which a point 82 connects a point 81 and a point 
83 is smaller than error range, and this is thinned out when it is in the interior of the circle which makes a 
diameter the straight line which connects a point 81 and a point 83. In addition, if it is a node showing 
branching and a crossover of a road, the infanticide Ruhr where the vector map data D after adding a limit 
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pf die. length to the straight line after being able to perform selection of whether to make it the object of 
infanticide with the value of error range or thinning out, making it not thin out any more or adding 
infanticide actuation are not widely different from the original vector map data 61 will be set up. 
[0017] Since the vector map data D which adjusted the amount of data to suitable magnitude by this data 
conversion are made, the 2nd storage means 8 is made to memorize this with the image-processing means 
4. The display means 6 is made to display a map on coincidence. A user inputs the location or range of 
arbitration using the location input means 7, looking at the display means 6. The information inputted from 
the location input means 7 searches the predetermined map range analyzed by the image-processing 
means 4 from the 2nd storage means 8, and is displayed by the scale of arbitration. At this time, since the 
vector map data D of a map are the amount of data suitable for the memory capacity of the 2nd storage 
means 8, all retrieval displays of the map after a location input is carried out will be possible only by the 
exchange with the 2nd storage means 8, and the processing speed of the image-processing means 4 
becomes possible [ always maintaining at a high speed ]. Moreover, the map operated on a curtailed 
schedule in the tolerance can be displayed as a map which is equal in precision, even if it compares with 
the original vector map data. 

[0018] Although the above-mentioned example 1 described the case which is example 2. where the amount 
of data was reduced with the data-conversion means 20 If another vector map data 62, data 63 other than 
a map, and coupling means 20a that summarizes the other additional information 64 further are prepared as 
shown in drawing 9 , the amount of data is reduced further and it enables it to change into the vector map 
data D Combining vector map data, a wide range map can be displayed, the hierarchized detailed map can 
be displayed, or the text corresponding to the location specified with the location input means etc. can also 
be displayed. Moreover, it also becomes possible to specify the line type and size of a segment, a color, 
etc. as the map expressed with the simple vector. 

[0019] although not usually display on a screen , data 63 other than a map appear in a screen here , only 
when it specify with the location input means 7 ( a mouse , a tablet , a touch pen , etc. ) , alphabetic data , 
such as name of a place data ( all prefectures cities, towns and villages , eye ) made to correspond for 
every area of a fixed range for example , on a map , and ( when it expand , it use as a header on a screen 
again ) . Moreover, the population of the area, the number of houses, etc. the still more detailed telephone 
number, etc. Moreover, it is an urgent disposition point of the police, location data of the digestive plug of a 
fire department, etc. which are not usually in a map. As for the above-mentioned additional information, the 
color of a vector (segment), a size, a line type (a continuous line, broken line), etc. are used. 
[0020] Moreover, for example the above-mentioned coupling means 20a packs three vector maps of for 
example, Saitama Prefecture, and Tokyo and Gumma Prefecture into one map, or sets a color etc. as this 
by additional information, and creates the vector map data 7 after conversion. Moreover, location data 
incorporable into a map in data other than a map etc. are combined, and it is made one map. Although 
reduction of the amount of data was based on the system, it needed to read the map of Okayama into the 
midst which they will scroll toward Okayama until now from Hyogo like drawing 8 if five vector maps 
checked that even a maximum of about 50% could reduce (there is no feeling of the different sum not 
much.) from the hard disk in the actually applied order in the place of a break. Therefore, the screen had 
stopped for a moment Five maps are made to read on memory and the approach of scrolling is written to 
the conventional method. In the case of a map with very much amount of data, increasing memory rapidly 
can only respond like northern Kinki. Since the data of each map will decrease in number if the method of 
infanticide is used, even if it combines five, the amount of the memory used can be controlled. ((To 
increase memory.) It becomes unnecessary) It is as follows when the above-mentioned hierarchization is 
described. That is, the hierarchy generally called a "layer" as shown in drawing JO is shown in a map. 
[0021] In the example 2 of this invention, since two or more map data are combinable, the map of the same 
range is set 2-3 pieces, and a more detailed map is combined besides the usually displayed map. During 
employment, it can also change to a detailed map if needed, and if the map of the classification which is 
completely different is combined with another layer, this can also be seen if needed. As presenting of the 
above-mentioned text is shown in drawing 1 1 , a cities, towns and villages name, the telephone number, 
etc. combine "data other than a map" which matched the cities, towns and villages name etc. with the 
coordinate of the fixed range in this using coupling means 20a. As shown in drawing 12 , it does not usually 
display on a screen. It is made to display when specified with a mouse etc. In drawing 11 , if it considers as 
"data other than a map" which assigned the coordinate of four points to the character string in the 
coordinate location F and the area of this coordinate is specified, a character string can be taken out to a 
screen and that name of a place can be taught. 

[0022] About the line type of a segment, a size, and a color, it is as follows. Usually, a vector map has 
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many, cases of only coordinate data and its classification (a national highway, general path etc). Moreover, 
the map data with which the line type, the color, etc. are decided from the first are also changed with the 
engine performance of CRT. Here, if it says in the road, as shown in drawing 13 , a continuous line and the 
size of a highway are [ 3 dots and a national highway ] green in yellow, and 2 dots and the general path of a 
continuous line and a size are blue, and when the continuous line and the size set up the data of the 
contents of 1 dot by the text file like infanticide Ruhr assignment and a format conversion means (coupling 
means 20a) is started, the attribute of a segment will be set as a setting. 

[0023] Although the case where a vector was operated on a curtailed schedule with the data-conversion 
means 20 by the example 3. example 1 in a tolerance was described The vector map data Da which are not 
operated on a curtailed schedule and the vector map data D after conversion which carried out data 
conversion, without carrying out infanticide from the vector map data 61 with the image-processing means 
4 as shown in drawing 14 are displayed on the display means 6 at coincidence. The precision of a map is 
easily verifiable if verification means 4a which can measure the precision of map data visually is 
incorporated. Moreover, it also becomes easy to acljust the vector map amount of data to the optimal 
amount, without changing the criteria of infanticide and degrading precision, taking into consideration the 
memory capacity of the storage means 8, and the vector map amount of data of a map. The example of 
verification means 4a is as follows. Namely, the vector map data Da at the time of not culling out with the 
vector map data D at the time of culling out, as shown in drawing 15 are made, and this is displayed on 2 
coincidence using verification means 4a. In this case, on the screen obtained by drawing 1 5 , since it does 
not understand well, if mark "x" mark **** is made the point thinned out about the vector map data Da at 
a broken line, it will become like drawing 16 and will become legible, the criteria of infanticide — for 
example, as a result of carrying out data conversion once, supposing it has become like drawing 1 7 , the 
curve describing a semicircle will become three angles. Then, if the criteria (tolerance) of infanticide are 
made severe, it will become like drawing 18 . Therefore, verification of precision becomes easy visually. In 
addition, when the amount of data decreases extremely by infanticide in this invention, the 1st storage 
means 3 can also be made unnecessary. 
[0024] 

[Effect of the Invention] As mentioned above, since it has a data-conversion means to thin out vector map 
data or to extract only required information according to this invention, a lot of vector map data are 
reduced to the optimal amount of data according to constraint of the memory capacity of the storage 
means which makes rapid access possible, or the throughput of said image-processing means, and the 
display of an always high-speed map is attained. Moreover, according to the purpose, presenting of a wide 
range map or detailed information can always be performed at a high speed by combining other vector map 
data, data other than a map, and other additional information, and applying the above-mentioned data- 
conversion means to this. Furthermore, by building the verification means of vector map data into an 
image-processing means, verification of the precision of the map after carrying out data conversion can 
also be performed visually, and becomes easy. 



[Translation done.] 
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